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Maxwell proposed the concept of displacement current in 1861. Later many 
scholars have carried out research. Some scholars have now experimentally detected 
the amplitude of the displacement current, but no detected direction of the 
displacement current. Our research group proposed an idea to detect directly the 
direction of the displacement current in 2010. We proposed the following two 
programs, and expanded the corresponding research in this paper. 
Two programs are separately detected the phase of the induced electromotive force 
of the displacement current and conduction current in the coreless solenoid coil, and 
counted the phase difference between them. Compared with theory, it was confirmed 
the direction of the displacement current. The displacement current generated though 
barium titanate capacitors in scheme one and scheme two. Scheme one is for 
high-frequency and low-voltage, and study the induced electromotive force of 
different turns of the non-core solenoid coil. The results measured in two ways, by an 
oscilloscope, and by the lock-in amplifier when the amplitude is too small. Scheme 
two is for high-voltage and low-frequency. While measured the direction of the 
displacement current by two ways and two schemes, the results of the direction of the 
displacement current should be consistent. 
The amplitude of the displacement the current is relatively weak and vulnerable to 
external disturbances. Therefore measuring the direction of the displacement current, 
we should consider factors to reduce the error of experimental results. (a) the 
frequency; (b) the amplitude of the voltage across the capacitor barium titanate; (c) 
the precision of lock-in amplifier in scheme one; (d) transformers and amplifier in 
scheme two; (e) coil turns; (f) the size of a hollow ring; (g) the dielectric constant of 
capacitor; (h ) grounding and shielding and so on. 
The frequency range of scheme one is 50KHz-1000KHz, and Vpp = 20V. The 
scheme studies solenoid coil turns which are different. The phase difference between 















which is consistence with theory. When the number of turns is 146, and the range of 
frequency is 100KHz-110KHz, the phase difference is 70 degrees by lock-in amplifier, 
which is still in line with theory. Scheme two, the range of voltage and frequency is 
respectively 700V-1000V and 7KHz-60KHz. The phase difference of scheme two is 
85 degrees. But in the experiment, there are factors which are not taken into account, 
results still need to be further improved. 
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